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MINE-ACCIDENT  PREVENTION  AT  LAKE  SUPERIOR 

IKON  MINKS. 


By  Dwight  E.  Woodbredge. 


INTRODUCTION. 

The  need  for  better  systems  for  the  protection  of  men  from  accidents 
is  being  increasingly  recognized,  and  the  economic  loss  from  prevent- 
able casualties  is  being  appreciated  by  a  continually  growing  pro- 
portion of  employers.  The  economic  loss  includes  not  only  payments 
to  the  heirs  of  those  killed  and  to  the  injured  and  their  attorneys 
and  agent-,  but  also  the  time  lost  by  workmen  during  recovery  from 
injuries.  Many  employers  in  this  country  do  not  regard  the  loss  of 
time  of  individual  workmen  with  as  much  concern  as  some  European 
employers  do.  However,  the  largest  employers  of  labor  in  the  iron- 
mining  districts  of  the  Lake  Superior  region  are  fully  awakening  to 
the  importance  of  both  classes  of  loss. 

During  the  year  1911  one  iron-ore  mining  company  in  the  Lake 
Superior  region  paid  an  average  of  not  far  from  SI, 000  a  day  in 
what  may  be  termed  casualty  expenses — in  settlement  of  claims,  in 
outside  hospital  expenses,  in  relief,  in  the  payment  of  judgments, 
and  in  the  defense  of  cases  brought  against  it.  About  1  per  cent 
of  the  accidents  to  employees  of  this  company  resulted  fatally  and 
70  per  cent  of  its  accidents  resulted  in  an  individual  loss  of  time 
of  10  days  or  less. 

The  prevention  of  accidents  in  mining  can  not  yet  be  classed  as  a 
science.  Those  operators  in  the  Lake  Superior  region  who  have 
studied  the  subject  have  laid  down  certain  fundamental  principles 
upon  which  their  methods  of  protection  are  based.  A  few  employers 
have  formulated  sets  of  rules  that  they  have  distributed  for  the 
guidance  of  certain  classes  of  employees,  but  all  of  these  sets  are  in- 
complete and  imperfect.  To  an  important  extent  detailed  statis- 
tical information  upon  which  methods  of  prevention  can  be  based  is 
yet  lacking. 

Though  Lake  Superior  iron-mining  companies  were  by  no  means 
the  first  industrial  corporations  in  the  United  States  to  take  up  this 
subject  with  vigor,  many  of  them  are  now  fully  awake  to  its  importance 
and  are  doing  all  that  lies  in  their  power  to  prevent  the  occurrence 
of  accidents  and  to  mitigate  their  effects  when  they  do  take  place. 
This  paper,  which  is  published  by  the  Bureau  of  Mines  as  a  con- 
tribution to  the  advancement  of  safety  and  efficiency  in  iron  mining, 
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aims  to  show  the  present  situation  regarding  safety  rules  and  devices 
of  such  Lake  Superior  iron-mining  companies  as  have  given  this 
matter  the  serious  consideration  that  it  deserves,  to  point  out  the 
principles  upon  which  their  efforts  are  conducted,  to  present  photo- 
graphic illustrations  of  their  progress,  and  to  outline  the  results  that 
have  been  accomplished  to  this  time.  A  discussion  of  the  classes  of 
labor  employed  at  Lake  Superior  mines  is  included.  There  is  also 
presented  what  may  be  termed  a  composite  set  of  safety  rules,  taken 
from  those  in  use  or  being  formulated  by  various  mining  companies. 
These  rules  cover  merely  fundamental  principles,  general  applica- 
tions, and  basic  ideas,  and  are  not  elaborated  to  cover  fully  special 
devices  or  particular  installations  of  machinery. 

EMPLOYER'S  LIABILITY  IN  THE  LAKE   SUPERIOR  REGION. 

"Wisconsin  now  has  a  workman's  compensation  act  the  provisions 
of  which  cover  all  mining  operations  in  the  State.  Michigan  also  has 
an  employer's  liability  act.  Minnesota,  the  third  of  the  States  bor- 
dering Lake  Superior,  also  has  such  an  act,  which  becomes  effective 
October  1,  1913. 

CONDITIONS    IN    MINNESOTA. 

There  are  many  attorneys  in  the  Lake  Superior  region,  especially 
in  Minnesota,  engaged  in  seeking  out  cases  of  personal  injury  and 
bringing  suits  thereunder.  Most  of  these  attorneys  have  offices  in 
the  city  of  Duluth,  the  county  seat  of  St.  Louis  County.  Many  of 
them  employ  agents  whose  sole  business  it  is  to  seek  out  injured 
persons  and  induce  them  to  employ  attorneys  to  bring  actions  for 
damages  against  employers.  All  through  the  mining  districts  of  the 
State  these  agents,  of  nationalities  as  various  as  those  of  their  possible 
clients,  are  engaged  in  ferreting  out  such  business  for  their  attorneys. 
When  found  these  cases  are  usually  taken  on  a  contingent-fee  basis. 
An  injured  person  is  induced  to  enter  into  an  agreement  with  an 
attorney,  the  terms  of  which  give  the  attorney  one-half  the  amount 
that  shall  be  recovered  by  compromise  or  by  action  before  the 
courts. 

The  laws  of  Minnesota  give  to  the  attorney  a  lien  upon  the  causes 
of  action  from  the  time  that  the  summons  in  the  case  is  served,  so 
that  when  an  injured  person  puts  his  case  in  the  hands  of  an  attorney, 
the  first  step  of  that  lawyer  is  to  begin  action  and  get  a  summons 
served  before  attempting  any  negotiation  of  the  claim. 

The  courts  of  Minnesota  are  said  to  be  more  liberal  toward  claimants 
in  personal-injury  causes  than  those  of  adjacent  Commonwealths. 
Employers  of  labor  claim  that  these  courts  rarely  direct  a  verdict  or 
take  a  case  from  the  hands  of  the  jury,  but  submit  all  questions  of 
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fact  to  the  jurors.  It  is  stated  thai  rarely,  if  ever,  is  the  trial  court 
reversed  or  a  verdict  in  favor  of  an  injured  person  set  aside,  and  thai 
verdicts  are  seldom  in  favor  of  the  defendant  in  this  class  of  eases. 
Favorable  verdicts  are  so  easily  obtained  in  the  courts  of  Minnesota 
by  tin1  plaintiffs  in  such  cases  that  man)  causes  arising  in  Wisconsin, 

when  both  principals  and  witnesses  live  in  that  Stale,  are  brought  t<> 
Minnesota  for  t  rial. 

The  present  system  results  in  a  great  burden.  not  only  to  the 
mining  companies,  but  to  the  courts  as  well.  For  the  latter  there  is 
a  burdensome  excess  of  such  suits,  adding  greatly  to  the  cost  of  con- 
ducting the  judicial  machinery.  Not  farfrom.75  percent  of  the  district 
court  dockets  of  St .  Louis  ( Jounty  is  made  up  of  such  causes  of  action, 
and  the  major  portion  of  the  time  of  t  he  com  ts  is  occupied  in  healing 
such  cases.  Tt  has  been  estimated  that  the  taxpayers  of  St.  Louis 
County  pay  not  less  than  $75,000  per  annum  for  the  maintenance  of 
courts  for  the  trial  of  these  cases  alone.  Many  hundred  thousands  of 
dollars  are  paid  annually  by  the  mining  companies  of  Minnesota  in 
settlement  of  such  claims.  The  attorneys  and  those  who  frequent 
mines,  saloons,  and  hospitals  to  ferret  out  cases  usually  reap  the 
benefit.  These  sums  are  of  little  benefit  to  the  injured  persons  them- 
selves, except  in  so  far  as  an  attorney  may  be  able  to  obtain  a  settle- 
ment that  will  net  an  injured  man  a  higher  sum  than  he  could  get 
under  some  other  method  of  compensation. 

The  great  wastes  and  the  serious  injustice  of  the  present  system 
have  recently  brought  about  the  passage  of  a  workman's  compensa- 
tion act  in  Minnesota. 

DEFINITION  OF  AN  ACCIDENT. 

The  fundamental  question  as  to  what  may  constitute  an  accident, 
is  defined  differently  by  the  various  iron-mining  companies  in  the 
Lake  Superior  region.  One  operator  may  require  from  the  mine 
officials  a  detailed  report  of  any  casualty,  however  slight,  that  delays 
the  worker  or  that  draws  blood:  another  may  consider  no  injury 
worthy  of  regard  that  does  not  come  to  the  attention  of  the  foreman 
or  the  shift  boss.  However,  all  companies  have  so  increased  the  list 
of  reportable  accidents  that  statistics  show  an  apparent  increase  in 
the  number  of  casualties.  Indeed,  this  result  is  used  as  an  argument 
against  the  whole  system  of  accident  prevention,  and  against  the 
necessity  for  expenditure  for  more  extensive  safeguards.  In  tune 
this  error  will  right  itself,  and  the  outlay  of  money  that  has  been  made 
by  the  mining  companies  for  preventive  devices  will  begin  to  show 
effects  in  a  marked  decrease  in  the  number  of  accidents,  and  especially 
of  serious  and  fatal  ones.  The  mere  diminution  of  all  accidents  is 
not  as  important  as  the  lessening  of  fatalities  and  of  tune  lost  by 
reason  of  injuries.     In  these  there  is  already  a  marked  improvement. 
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SOME    ASPECTS    OF   THE    PROBLEM    OF    INCREASING    SAFETY    IN 

IRON  MINES. 

So  rapid  has  been  the  progress  of  Lake  Superior  operators  who  have 
this  matter  under  serious  consideration  that  it  seems  to-day  as  if,  so 
far  as  mere  mechanical  safeguards  go,  not  much  remains  to  be  done. 

SAFETY   DEVICES    PROTECT    SKILLED    MEN    CHIEFLY. 

The  installation  of  such  safeguards  is,  however,  only  the  beginning  of 
the  movement  for  safety  at  mines.  Out  of  the  total  number  of  men 
employed  at  these  mines,  mechanical  safety  devices  protect  directly 
only  30  to  40  per  cent,  the  proportion  depending  on  the  nature  of  the 
operations  of  the  mine — whether  the  mine  is  of  the  open-pit  or  the 
underground  type,  whether  mining  only  is  done  or  mining  and  ore 
treatment  combined,  whether  the  mine  is  operated  at  high  tension  or 
under  more  normal  conditions.  Workmen  who  are  protected  by 
safety  devices  embrace  largely  men  employed  about  machinery,  and 
therefore  men  who  are  intelligent,  such  as  electricians,  engineers, 
carpenters,  shop  men,  machinists,  and  locomotive  and  steam-shovel 
operatives.  Of  the  total  number  of  accidents,  perhaps  only  10  or  15 
per  cent  is  affected  by  safety  provisions. 

HAZARDS    OF    THE    MAJORITY. 

No  device  can  absolutely  protect  a  man  from  the  consequences  of 
carelessness,  recklessness,  physical  weakness,  awkwardness,  inatten- 
tion, or  ignorance.  The  hazard  assumed  by  the  60  or  70  per  cent 
of  mine  laborers  not  especially  protected  is  inherent  to  their  occupa- 
tion. In  connection  with  these,  the  problem  is  one  of  education — 
signs,  warnings,  example,  reiteration  of  instructions,  and  the  awaken- 
ing of  the  idea  of  personal  responsibility  are  needed.  The  hazard  to 
the  majority  is  illustrated  by  the  citation  of  a  few  simple,  ordinary, 
and  frequent  casualties.  A  cinder  in  the  eye  may  result  in  inflamma- 
tion and  subsequent  blindness;  a  nail  left  sticking  through  a  board 
may  cause  lockjaw;  a  hammer  blow  on  a  finger  nail  or  even  a  scratch 
may  result  in  blood  poisoning;  pieces  of  rock  or  frozen  dirt  thrown  by 
a  blast  may  fracture  a  man's  skull;  a  heavy  timber  carried  by 
several  men  may  be  dropped  too  quickly  and  fracture  a  man's  foot; 
a  signal  may  be  disregarded  by  a  man  walking  on  a  mine  track,  and 
a  serious  accident  may  result.  There  are  very  many  trifling  ways 
in  which  accidents  may  come,  but  the  accidents  themselves  may  be 
far  from  trifles.  The  mere  neglect  to  report  a  hurt,  so  slight  that  it 
does  no  more  than  draw  blood  may  later  result  in  grave  consequences. 
It  seems  to  be  the  consensus  of  opinion  that  indifference,  carelessness, 
and  ignorance  lie  at  the  root  of  the  majority  of  mine  accidents. 
Therefore  these  faults  ought  to  be  combated  by  an  active  educa- 
tional campaign. 
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Several  of  the  more  progressive  mining  companies,  awake  to  the 
fact  that  a  trifling  injury  may  become  a  serious  one,  have  made  it 
a  rule  to  have  any  happening  reported  that  may,  by  a  reasonable 
stretch  of  the  imagination,  be  classed  as  injurious;  they  further 
require  the  injured  person  to  drop  his  tools  or  cease  his  occupation 
and,  if  practicable,  report  to  a  physician  provided  for  the  purpose. 
As  the  "time"  of  the  man  so  reporting  continues  during  this  pre- 
liminary examination,  it  is  only  natural  that  some  miners  take  ad- 
vantage of  the  provision  requiring  such  examination,  to  the  detri- 
ment of  the  employer. 

THE    INCREASE    OF    UNSKILLED    LABOR. 

Mine  laborers  at  Lake  Superior  iron  mines  are  of  many  nation- 
alities. During  late  years,  on  account  of  the  vast  increase  in  mining 
activity  consequent  on  the  demand  for  the  extraction  of  a  tremendous 
tonnage,0  there  has  been  a  need  for  additional  men  that  could  not 
be  supplied  from  the  region  itself  nor  from  the  ranks  of  experienced 
mine  workers  in  other  parts  of  the  United  States.  Consequently 
there  has  been  a  large  inflow  of  foreigners.  With  the  development 
of  the  Mesabi  range,  beginning  in  1892,  and  by  reason  of  the  con- 
stantly increasing  proportion  of  tonnage  taken  from  open-pit  mines, 
skill  and  knowledge  of  mining  have  become  less  and  less  necessary 
to  the  workmen.  In  those  parts  of  the  Lake  Superior  region  in 
which  underground  mining  is  still  the  sole  method  of  winning  the 
ore,  there  remains  a  large  proportion  of  the  old-time  Cornish  and 
Swedish  laborers ;  but  where  the  steam  shovel  is  the  mining  instrument 
these  men,  if  employed  at  all,  are  in  positions  of  responsibility. 
Although  one  may  regret  that  iron  mining  has  become  an  occupation 
in  which  ill-trained  and  unskilled  men  are  employed,  the  fact  remains 
that  had  the  use  of  such  men  not  been  possible,  the  tonnage  annually 
required  from  the  Lake  Superior  fields  could  not  have  been  obtained. 

The  surplus  earnings  of  these  unskilled  men  are  constantly  sent 
abroad  in  order  that  families,  relatives,  and  friends  may  come  here 
and  share  in  the  men's  good  fortune.  The  result  is  a  constant 
incoming  stream  of  unskilled  men,  unable  to  speak  English,  and 
liable  to  cause  all  sorts  of  accidents. 

CONSEQUENCES  OF  THE  EMPLOYMENT  OF  UNSKILLED  LABOR. 

Among  those  so  drawn  into  the  occupation  there  rises  the  con- 
fusion incident  to  a  babel  of  tongues.  Tables  of  nationalities  of 
mine  workers  show  an  astonishing  range.  Laborers  from  eastern 
and  southern  Europe  now  predominate,  and  most  of  the  unskilled 
men  have  been  in  America  less  than  one  year.     In  general,  these 

a  Total  Lake  Superior  iron-ore  shipments  in  1860,  68,832  tons;  1S70,  859,907  tons;  1880, 1,948,334  tons;  1890, 
9,003,725  tons;  1900,  19,080,379  tons;  1910,  43.442,397  tons;  1911,  32,793,130  tons;  1912,  46,483,798  tons. 
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men  do  not  quickly  acquire  a  working  knowledge  of  the  English 
language.  Consequently,  laborers  in  a  single  gang  may  not  under- 
stand each  other,  and  many  of  them  may  not  comprehend  the 
instructions  of  the  foreman.  A  cry  of  danger  may  be  unintelligible 
to  some  of  those  for  whom  the  warning  is  intended,  although  the 
preservation  of  their  lives  may  depend  upon  the  quickness  with 
which  they  heed  the  warning.  This  presents  a  serious  difficulty 
that  is  constantly  at  hand.  So  general  is  the  ignorance  of  English 
by  these  men  that  the  book  published  by  one  company  in  explana- 
tion of  its  voluntary-relief  plan  is  printed  in  12  languages;  in  order 
that  it  might  be  understood  by  all  its  workers  it  would  have  to  be 
in  no  less  than  50  tongues  and  dialects.  Safety  rules  governing 
operations  at  the  mines  controlled  by  another  company  are  printed 
in  many  languages,  with  the  English  and  the  corresponding  foreign 
texts  arranged  on  facing  pages. 

An  instance  of  the  ignorance  of  some  of  these  men  is  shown  by  the 
fact  that  an  attempt  on  the  part  of  one  of  the  companies  to  obtain 
receipts  for  its  book  of  safety  rules  from  those  to  whom  copies  were 
given  resulted  in  strikes  at  two  mines,  one  of  which  was  closed  in 
consequence.  Another  phase  of  the  difficulty  is  that  the  men  pro- 
tected may  not  willingly  cooperate  with  the  company,  in  the  fear 
that  some  indefinite  thing  they  call  their  rights  is  being  taken  away 
from  them,  that  they  will  be  disbarred  from  suits  to  recover  damages 
for  injuries,  or  that  in  some  unknown  way  they  will  be  placed  at  a 
disadvantage.  In  this  view  of  the  situation  many  are  upheld  by 
attorneys  and  other  persons  who  profit  from  lawsuits  and  by  the 
current  local  gossip. 

What  has  been  said  as  to  the  mental  attitude  of  miners  of  the 
Lake  Superior  region  in  general  applies  with  greater  force  than 
elsewhere  to  those  of  the  Mesabi  range  because  of  the  prevalence 
of  open-pit  mining  and  of  the  preponderance  of  unskilled  miners. 
Good  miners,  who  speak  English  and  are  accustomed  to  under- 
ground work,  can  earn  better  pay  and  are  in  more  urgent  demand 
elsewhere.  Miners  in  the  Gogebic,  the  Menominee,  and  to  some 
extent  in  the  Marquette  district,  are  much  more  skilled.  In  justice 
to  themselves,  the  operating  companies  at  many  localities  of  the  Lake 
Superior  iron-mining  region  must  conduct  their  work  under  the 
contract  system  of  mining,  in  order  that  their  men  may  have  some 
incentive  to  work  economically  and  not  waste  time,  supplies,  and 
powder.  Forgotten  sticks  of  dynamite,  scattered  about  here  and 
there,  are  rather  common  in  some  mining  districts  of  the  United 
States,  and  were  once  so  in  the  Lake  Superior  district.  The  danger 
therefrom  needs  no  elaboration.  Under  the  contract  system  con- 
tractors are  charged  for  supplies  and  explosives  taken,  and  are  paid 
for  the  carloads  of  ore  they  deliver.  The  system  is  similar  to  that 
in  use  in  many  parts  of  the  country. 
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CONTRAST    IV    EUROPEAN   COUNTRIES. 

In  the  European  countries  iron  mining  is  carried  on  by  native 
labor,  indeed  much  of  the  Labor  is  local.  There  is  no  confusion  <»f 
tongues.  Mine  Laborers  reared  aboul  the  [nines  began  their  work 
in  subordinate  capacities  in  their  childhood.  For  generations  their 
forefathers  have  been  mine  workers.  The  men  are  accustomed  to 
the  business,  to  the  mines  themselves,  and  t«>  the  dangers  existing 
therein.  They  are  able  to  avert  accidents  by  their  knowledge  of 
conditions.  In  most  of  the  European  countries  mines  are  operated 
at  a  slower  speed  than  ahoiit  Lake  Superior.  All  these  facts  make 
for  greater  security  and  diminish  the  relative  proportion  of  accidents. 

MINE-RESCUE  EQUIPMENT  AND  TRAINING  IN  THE  LAKE  SUPERIOR 

REGION. 

The  Bureau  of  Mines  has  placed  one  of  its  mine-safety  cars  in  the 
Lake  Superior  region,  with  headquarters  at  Ironwood,  Mich.  In 
addition,  there  are  about  the  lake  many  complete  outfits  for  rescue 
work,  such  as  the  Bureau  of  Mines  has  recommended  elsewhere,  and 
the>e  have  been  arranged  in  accordance  with  its  suggestions.  The 
Oliver  Iron  Mining  Co.  Las  six  such  stations  containing  eighteen  sets 
of  apparatus,  the  Cleveland-Cliffs  Iron  Co.  has  six  sets,  the  Republic 
Iron  and  Steel  Co.  four,  the  Newport  Mining  Co.  six,  the  firm  of 
Pickands,  Mather  &  Co.  nine,  the  Shenango  Furnace  Co.  one,  the 
Mary  Charlotte  Mining  Co.  three,  and  the  Monroe  Mining  Co.,  the 
Mineral  Mining  Co.,  the  Oliver  Iron  Mining  Co.,  and  the  Brule  Mining 
Co.  four  in  a  joint  station. 

On  the  Mesabi  range  there  is  one  rescue  station  at  Hibbing  to  take 
care  of  mines  in  the  Hibbing  district,  and  two  at  Chisholm — one 
of  which  is  for  the  Oliver  Iron  Mining  Co.'s  mines  in  that  district, 
and  the  other  at  the  Shenango  mine  of  the  Shenango  Furnace  Co.,  to 
care  for  its  mines  on  the  Mesabi,  all  of  which  are  near  the  Shenango 
mine;  the  Oliver  Iron  Mining  Co.  has  a  station  at  Eveleth,  to  care  for 
mines  in  its  Fayal,  Adams,  and  Virginia  districts;  the  Republic  Iron 
&  Steel  Co.  has  a  station  at  Virginia  and  another  at  Gilbert;  Pick- 
ands, Mather  &  Co.  have  one  at  McKinley.  On  the  Vermillion  range 
the  Oliver  Iron  Mining  Co.  has  a  station  at  Ely.  On  the  Marquette 
range  there  are  two  stations  at  Ishpeming,  one  maintained  by  the 
Oliver  Iron  Mining.  Co.  and  one  by  the  Cleveland-Cliffs  Iron  Co. 
There  are  three  stations  at  Xegaunee,  one  maintained  by  the  Cleve- 
land-Cliffs Iron  Co.,  one  by  the  Republic  Iron  &  Steel  Co.,  and  a 
third  by  the  Mary  Charlotte  Mining  Co.  The  Cleveland-Cliffs  Iron 
Co.  has  a  station  at  Princeton  and  the  Washington  Iron  Co.  another 
at  Barron.  On  the  Gogebic  range  are  two  stations  at  Ironwood — one 
for  the  Newport  Mining  Co.,  and  the  other  for  the  Oliver  Iron  Mining 


12  MINE-ACCIDENT    PREVENTION. 

Co.  There  is  a  station  at  Hurley  for  Pickands,  Mather  &  Co.  On 
the  Menominee  range  are  stations  at  Iron  Mountain  for  the  Oliver 
Iron  Mining  Co.,  at  Stambaugh  for  Pickands,  Mather  &  Co.,  and  one 
at  Iron  River  for  the  Oliver  Iron  Mining  Co.,  the  Monroe  Mining  Co., 
the  Mineral  Mining  Co.,  and  the  Brule  Mining  Co.  It  would  seem 
as  though  a  considerable  saving  might  be  made  by  the  consolidation 
of  stations  of  adjacent  mines,  and  tbis  with  no  loss  of  efficiency. 

These  various  stations  are  equipped  with  oxygen  helmets  and  resus- 
citation and  other  apparatus.  In  addition  several  pulmotors  are  kept 
at  points  distant  from  any  of  the  rescue  stations. 

The  use  of  these  appliances  is  taught  at  regular  drills,  in  which  a 
schedule  of  work  is  undertaken  that  is  based  on  that  prescribed  by 
the  Bureau  of  Mines  as  preliminary  to  granting  to  a  miner  a  certificate 
of  fitness  for  mine-rescue  work.  In  almost  every  iron-mine  village 
around  Lake  Superior  there  are  now  men  who  understand  how  to 
put  on  and  use  mine-rescue  apparatus,  whereas  in  1911  such  knowl- 
edge was  lacking. 

COST  AND  DETAILS  OF  SAFETY  MEASURES. 

The  cost  of  installing  safety  devices  at  the  Lake  Superior  mines 
of  one  mining  company  during  the  year  1911  was  more  than  $137,000. 
This  was  divided  as  follows  between  the  various  districts  in  which 
the  company  operates : 

Cost  of  safety  devices  installed  by  one  company  in  1911. 

Menominee  range,  Michigan  and  Wisconsin $8, 196 

Gogebic  range,  Michigan  and  Wisconsin 15,  733 

Marquette  range,  Michigan 19,  937 

Vermillion  range,  Minnesota 11,  327 

Baraboo  district,  Wisconsin 222 

Mesabi  range,  Minnesota: 

Hibbing  district 18,  770 

Chisholm  district 11, 142 

Adams  district 8, 001 

Fayal  district 8,  525 

Virginia  district ■ 14, 815 

Canisteo  district 21, 152 

137,820 

The  prominence  of  the  Canisteo  district,  where  there  is  compara- 
tively little  underground  mining,  is  due  to  the  fact  that  the  large 
Coleraine  concentrating  mill  is  situated  there.  The  cost  items  given 
include  shopwork  and  material  alone,  and  not  the  time,  study,  and 
labor  of  the  many  men  engaged  in  systematization  and  supervision. 

Various  mining  companies  have  organized  safety  committees  to 
plan  and  carry  forward  measures  looking  to  mine-accident  preven- 
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tion.  The  Oliver  Iidii  Mining  Co.  and  the  Cleveland-Cliffs  Iron  Co. 
are  notable  examples.  These  two  companies  are  specifically  men- 
tioned because  they  have  expended  nunc  money  and  have  carried 
their  safely  measures  to  a  greater  elaboration  than  have  any  other 
mining  concerns  in  the  region,  although  they  may  not  have  given 
more  thought  to  the  problems  than  would  be  natural  from  the  wide 
extent  of  their  mining  operations.  The  Oliver  Iron  Mining  Co.  is  by 
far  the  largest  employer  of  labor  in  the  Lake  Superior  iron  districts, 
and  one  would  naturally  expect  that  its  work  would  he  conducted 
with  a  precision  based  on  a  wealth  of  detailed  information,  and  with 
a  broader  view  and  a  greater  expenditure  than  could  be  the  case 
with  some  smaller  operator.  And  this  is  the  fact:  the  company's 
expenditures  for  safety  are  greater,  per  ton  of  production,  than  those 
of  any  other  iron-mining  concern  aside  from  the  Cleveland-Cliffs 
Iron  Co.  The  co^t  per  ton  of  iron  ore  produced  has  been  increased 
by  the  introduction  of  safety  precautions,  though  it  is  believed  that 
the  saving  in  personal-injury  payments  under  the  voluntary-relief 
plan  will  bring  about  such  a  reduction  in  costs  as  will  warrant  the 
expenditures  that  have  been  made,  aside  from  any  humanitarian 
consideration.  After  the  installation  of  devices  has  been  made  it  is 
found  that  their  cost  of  maintenance  per  ton  of  ore  mined  is  almost 
negligible. 

MINE-SAFETY   ORGANIZATION    OF   OLIVER    IRON"    MIXING    CO. 

The  general-safety  committee1  of  the  Oliver  Iron  Mining  Co. 
consists  of  seven  members,  whose  chairman  is  the  general  superin- 
tendent of  one  of  the  Mesabi  districts.  The  organization  of  the 
committees  is  indicated  below: 

General -safety  committee, 
United  States  Steel  Corporation. 

i 

General-safety  committee.  Oliver  Iron  Mining  Co. 


General  superintendents       General  mine  inspector  District  committees 

Mechan-       Open       Under-  Safety 

ical  pit         ground       inspector 

The  general-safety  committee  has  headquarters  at  Duluth,  Minn., 
and  its  seven  members  are  drawn  from  the  various  districts  in  which 
the  company's  mines  are  situated.  After  careful  study  of  the  causes 
of  accidents,  the  study  being  based  on  reports  from  mine  superin- 
tendents and  others,  it  formulates  such  rules  as  will  tend  to  prevent 
accidents  and  remove  their  causes.  These  rules  are  changed  from 
time  to  time,  as  experience  may  direct.  All  the  work  of  this  com- 
mittee is  passed  on  and  approved  or  rejected  by  the  general  officers 
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of  the  company,  at  Duluth.  Enforcement  of  the  rules  adopted  is 
imposed  on  the  general  superintendents  of  the  various  districts. 
The  company's  mine  inspectors  travel  constantly  from  one  district 
to  another  to  note  conditions,  to  observe  whether  rules  are  observed, 
and  to  make  suggestions  as  to  changes.  The  four  subordinate  dis- 
trict committees  report  monthly  to  the  several  general  superintend- 
ents as  to  the  progress  of  all  safety- appliance  work  and  carefully 
note  any  violations  of  approved  rules.  They  investigate  the  causes 
of  accidents  and  offer  suggestions  as  to  means  of  prevention.  Finally, 
all  employees  are  educated  to  the  need  of  care  and  watchfulness. 

MINE-SAFETY  ORGANIZATION  OF  CLEVELAND-CLIFFS  IRON  CO. 

A  diagram  of  the  mine-safety  organization  of  the  Cleveland-Cliffs 
Iron  Co.  is  shown  below: 


Safetv  inspector,  in  continuous  employment 

1 

Central  safety  committee 

Committe  of  soft-ore  foremen 

Committee  of  hard-ore  foremen 

First-aid  teams,    Helmet  teams 

Safety  committee  for  each  mine 

The  central  safety  committee  consists  of  nine  men,  including  four 
superintendents,  the  company's  auditor,  the  secretary  of  its  pension 
department,  its  master  mechanic,  its  safety  inspector,  and  its  chief 
mining  captain.  The  committee  meets  once  each  month  to  discuss 
the  reports  of  the  inspector  and  to  take  such  other  action  as  may  be 
considered  advisable.  The  committees  of  foremen  are  changed 
from  time  to  time,  as  are  the  committees  for  each  mine;  the  first- aid 
teams  and  the  helmet  teams  are  frequently  called  on  to  drill  under 
conditions  simulating  those  of  actual  service.  The  type  of  organiza- 
tion outlined  above  has  been  found  efficient. 

FUNCTIONS    OF    MINE-SAFETY    COMMITTEES. 

The  committees  act  on  all  matters  relating  to  increasing  safety  at 
mines,  such  as  the  desirability  of  any  proposed  safety  devices  and 
appliances.  They  appoint  special  committees  to  visit  the  various 
properties,  and  to  make  inspections,  reports,  and  recommendations. 
They  give  careful  consideration  to  reports  of  serious  accidents  with 
a  view  to  the  prevention  of  their  recurrence.  They  assist  in  the 
relief  plans  that  are  formulated  by  the  companies  with  which  they 
are  connected.  Some  companies,  which  control  mines,  ships,  docks, 
furnaces,  and  steelworks,  have  a  general  supervisor  of  safety,  who 
takes  the  place  of  a  chairman  and  is  expected  to  spend  his  time  in 
the  consideration  of  safety  precautions,   and  to  visit  each  of  the 
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plants  nt  intervals.  For  the  make-up  of  committees  men  from 
various  branches  of  work  arc  selected;  thus  mining  captains,  under- 
ground operatives,  and  mechanics  arc  apt   to  make  visits  together 

and  sec  all  details  of  the  works  and  of  the  mines.  Committees  are 
shifted  from  time  to  time,  so  thai  new  ideas  may  be  brought  to  bear 
on  the  situation. 

One  company  has  9pecial  committees  for  each  branch  of  its  work. 
One  committee  gives  its  attention  to  safety  matters  underground, 
another  to  open-pit  work,  a  third  to  standard  warning  signs,  etc., 
still  another  to  moving  machinery,  and  so  on.  Rules  have  beeD 
framed  pertaining  to  underground  work,  timbering,  care  of  ground, 
handling  of  explosives,  open-pit  operations,  machine  shops,  boilers, 
railway  tracks  and  appliances,  and  stationary  and  traction  engines, 
and  reports  as  to  how  these  rules  are  enforced  and  observed,  and  as 
to  their  efficacy,  arc  made  to  the  managements  at  regular  intervals. 
Mine  superintendents  are  held  strictly  accountable  for  conformity 
with  these  regulations  and  for  a  general  regard  for  safety,  whether 
under  special  rules  or  not.  Foremen  are  made  to  see  that  their 
efficiency  is  gaged,  not  only  by  the  amount  of  material  they  move 
and  the  cost  thereof,  hut  especially  by  low  few  serious  accidents 
happen  to  miners.  Thus  cooperation  is  assured  on  the  part  of  all 
in  positions  of  immediate  authority  over  the  men  actually  engaged  in 
mining,  and  foremen  are  on  the  lookout  for  infractions  of  both  the 
spirit  and  the  letter  of  the  rules.  Men  understand  that  failure  to 
cordially  support  safety  regulations  may  mean  discharge. 

An  increasingly  large  number  of  companies  spare  no  reasonable 
expense  in  order  to  protect  machinery  in  shops  and  mines  and  to 
reach  a  point  where  mechanical  operations  shall  be  as  free  as  possible 
from  unnecessary  risks. 

Some  of  the  devices  that  have  been  installed  to  prevent  accidents 
about  mines  are  illustrated  in  this  paper. 

MINE-SAFETY    TRAINING    IN    SPECIAL    SCHOOLS. 

The  Cleveland-Cliffs  lion  Co.  has  opened  schools  in  which  instruc- 
tion is  given  in  general  mining  and  kindred  matters,  and  in  these 
schools  the  matter  of  safety  and  protective  devices  is  an  important 
part  of  the  course  of  instruction.  The  schools  teach  arithmetic, 
elementary  economic  geology:  the  nature,  construction,  and  care  of 
such  classes  of  machinery  as  are  customarily  found  in  mining  plants; 
the  nature,  use,  and  preparation  of  mining  tools:  methods  of  break- 
ing ground;  the  use  and  method  of  handling  of  explosives  adopted 
by  the  company;  systems  of  mining  and  of  timbering:  the  trans- 
portation of  ore  underground  and  on  the  surface;  and  give  a  general 
course  of  instruction  on  pumps  and  pumping,  pipes  and  piping,  veil- 
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tilation,  both  artificial  and  natural,  methods  of  sampling  and  of 
handling  samples,  mapping,  reading  maps  and  blue  prints,  and  the 
meaning  of  mining  terms.  Courses  in  accident-prevention  rules 
and  in  first  aid  to  the  injured  are  included  in  the  curriculum.  The 
purpose  of  this  school  is  to  educate  the  company's  own  employees  to 
take  positions 'of  responsibility,  and  the  entire  course  is  planned  to 
give  familiarity  with  the  details  of  operation  that  the  company 
expects  its  foremen  and  bosses  to  understand,  and  that,  if  known 
by  the  miners  themselves,  will  add  greatly  to  their  efficiency  and  to 
the  safety  of  all  persons  employed  about  the  properties. 

ACCIDENT    STATISTICS    IN   THE    LAKE    SUPERIOR    REGION. 

On  the  pages  following  there  are  presented  certain  statistics  of 
accidents  and  labor  conditions  in  the  iron  mines  around  Lake  Supe- 
rior. These  statistics  indicate  the  character  and  extent  of  accidents 
likely  to  occur  even  in  mines  where  great  advance  has  been  made  in 
safety  precautions.  They  are  selected  from  a  wide  range  and  cover 
many  groups  of  mines  and  many  diverse  conditions. 

For  the  proper  consideration  of  the  tables  that  follow  it  is  necessary 
to  know  the  definition  of  an  accident,  as  given  by  the  company 
from  whose  records  most  of  the  tables  have  been  compiled.  It  is  as 
follows : 

Any  internal  or  external  injury,  feigned  or  actual,  involving  any  or  no  loss  of  time, 
resulting  directly  or  indirectly  from  our  operations,  regardless  of  cause  or  degree  of 
severity,  occurring  to  the  person  of  an  employee  while  going  to,  coming  from,  or 
actually  engaged  on  company  work  or  property.  It  also  includes  an  accident  to  any 
nonemployee  resulting  directly  from  any  of  our  operations. 

The  reason  for  this  unusually  broad  interpretation  is  obviously 
because  an  accident  that  may  be  trivial  may  subsequently  result  in 
a  serious  complication.  The  word  "feigned"  is  used  because  the 
company  investigates  accidents  not  actually  known  to  have  occurred 
to  men  while  doing  its  work;  in  this  matter  the  company  trusts  to 
the  honor  of  the  employee  to  a  considerable  extent. 

The  above  definition  is  broader  than  is  customary;  most  com- 
panies do  not  consider  as  an  accident  any  injury  that  does  not  entitle 
a  sufferer  to  a  share  of  "club  money"  or  mutual-benefit  society  funds. 
Regulations  as  to  club-money  payments  allow  benefits  after  periods 
of  complete  or  partial  disability  ranging  from  one  to  six  days. 

RELATIVE   HAZARD   OF   THE    DIFFERENT    IRON-MINE    EMPLOYEES. 

In  a  group  of  employees  numbering  1,545  men  at  work  on  the 
surface  and  underground,  the  relative  hazard  in  different  occupa- 
tions at  the  mines  was  as  follows: 


ACCIDENT   STATISTICS   IN    LAKE    SUPERIOE    REGION. 
Relative  hazard  of  employees  of  a  largt  irons-mining  company. 
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RELATIVE   PROPORTION   OF  UNDERGROUND  ACCIDENTS   AT   IRON   MINES. 

Records  of  accidents  to  employees  of  a  large  company  for  the  first 
half  of  the  year  1912  show  relation  hetween  the  number  of  men  em- 
ployed on  the  surface  and  underground  to  the  number  of  accidents  in 
the  corresponding  classes  of  labor.  The  statistics  for  all  of  the  com- 
pany's mines  in  the  State  of  Minnesota  show  that  about  53  per  cent 
of  the  labor  is  employed  underground,  whereas  60  per  cent  of  the  acci- 
dents occurred  on  the  surface.  This  relation  may  be  taken  as  indi- 
cating the  relative  hazard  in  underground  and  surface  labor  in  w^ell- 
conducted  mines  of  the  Lake  Superior  region,  for  the  statistics  of  the 
company  in  question  appertain  to  a  wider  range  of  mines,  a  heavier 
tonnage,  and  a  greater  number  of  employees  than  those  of  any  other 
group,  and  its  figures  may  be  regarded  as  representative. 
91031°— 13 3 
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CAUSES    OF    ACCIDENTS    IN    A    GROUP    OF   44    IRON    MINES. 

The  following  table  presents  the  causes  of  injuries  at  44  mines  in  the 
Lake  Superior  region,  with  a  combined  total  of  14,645  individuals  on 
the  pay  roll,  this  number  being  the  average  for  the  year  1911,  which  is 
the  period  covered  by  the  tabulation: 

Number  and  causes  of  accidents  at  44  mines  in  the  Lake  Superior  region  in  1911. 


Cause  of  injury. 


Number  of  men  in- 
jured by  mine  acci- 
dents. 


In  Michi- 
gan and 
Wisconsin. 


In  Minne- 
sota. 


Total. 


By  explosives 

By  cave-ins 

By  steam  shovel 

By  chunks  of  material. . 

By  transportation 

By  tools  and  machinery. 
By  handling  material. . . 
By  miscellaneous. . .,  — 


9 
101 

4 
514 
126 
286 


86 

106 

a  465 

1,764 

496 

712 

551 

1,354 


95 

207 
463 
2,278 
522 
998 
778 


Total. 


1,522 


5,534 


Number  of  mines  reporting 

Number  of  men  employed  about  mines 

Men  in  logging  camps,  explorations,  offices,  and  at  idle  mines. 


14 


30 


3,784 


9, 967 


13, 751 
894 


Total  men  employed . 


14, 645 


"  The  large  proportion  of  steam  shovel  accidents  is  due  to  the  wide  use  of  steam  shovels  in  Minnesota. 
CHARACTER    OF    INJURIES    REPRESENTED    BY    STATISTICS    TABULATED. 

The  table  below  presents  the  nature  of  the  injuries  caused  by  the 
accidents  mentioned  in  the  foregoing  table. 

Character  of  injuries  resulting  from  accidents  in  44  mines  in  the  Lake  Superior  region 

in  1911. 


Number  of  mine  acci- 
dents. 

Character  of  injury. 

In  Michi- 
gan and 
Wisconsin. 

In  Minne- 
sota. 

Total. 

Fatal                              

13 

3 
3 
31 
635 
380 
168 
39 
23 
21 

53 

In 

57 

105 

1,891 

1,083 

316 

232 

197 

127 

8 

731 

716 

66 

21 

60 

136 

2,526 

1,463 

4s4 

271 

220 

148 

8 

88 
118 

819 

834 

Total                                     

1,522 

5,534 

7,056 

14,645 

A.CCTDENT   STATISTICS   IN    LAKE    SUPERIOR    REGION. 
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NUMBER    OF    ACCIDENTS    TO    EACH    CLASS    OF    [RON-MINE    EMPLOYEES. 

The  table  below  presents  the  Dumber  of  accidents  by  occupation 
of  the  men  employed  in  or  about  11  mines,  in  Michigan,  Wisconsin, 
and  Minnesota,  during  191]  : 

Number  of  accidents  by  occupation  in  44  mines  in  1911. 


Occupation. 


Total 
Dumber 
of  men. 


number 
ol  acci- 
dents. 


Blacksmith 

Carpenter 

Change  house  man 

Clerk  and  timekeeper 

M  shovel 

Engineer,  stations] 

eer,  steam  shovel 

Engineer,  locomotive 

Fireman 

nor  boss 

Machinist 



Mining  engineer 

Miner 

Pipeman 

Policeman 

Shift  boss 

ter 

Timberman 

Trammer 

tneous 

Total 


260 
135 

B7 

90 
185 

291 

325 

22 

184 

L548 

179 
189 
513 
867 
4,200 


111 
64 

4 
11 
44 

8 
25 
41 
141 

219 
14 
18 
3,351 
i  : 
4 
18 
42 

408 


7,000 


ACCIDENTS    LN    44    IKON    MIXES,  CLASSIFIED   ACCORDING   TO   TIME    LOST. 

At  a  group  of  44  iron-ore  mines  reporting  for  1911.  tin1  number  of 
accidents  and  the  time  lost  from  each  accident  were  as  follows: 

Accidents  classified  by  time  lost  in  44  mints  in  1911. 


Mining  district. 


Accidents  in  which  time  lost  was — 


None. 


10  days 
or  less. 


10  to  35 

days. 


More  than 
35  days. 


Fatal 
acci- 
dents. 


number 

of  acci- 
dents. 


Chisholm 

Oanisteo 

Adams 

Fayal 

Hibbing 

Virginia 

Outside  camps. 

Menominee 

Gogebic 

Marquette 

Vermillion 


Total. 


167 
183 

412 
64 

489 

215 
18 
47 

597 
96 

124 


346 

240 
431 
104 
545 
35(3 
24 
88 
301 
42 
152 


324 
136 
232 

287 

172 
13 

162 

122 


2,412 


1.1.44 


899 

599 

1,143 

240 
1,377 

1,085 

-   - 
432 


7,954 


NUMBER    OF   ACCIDENTS    AS    RELATED    TO    TONNAGE    MOVED. 

For  a  typical  group  of  large  steam-shovel  properties,  from  which 
the  tonnage  of  overburden  and  ore  removed  in  1911  was  very  heavy, 
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the  figures  show  that  for  each  fatality  that  occurred  there  was  mined 
4.7S0,120  tons  of  material:  that  for  each  of  the  65  serious  accidents 
that  took  place  220,621  tons  was  removed;  and  that  for  each  acci- 
dent of  a  disabling  nature  there  was  removed  34,472  tons  of  material. 


NUMBER    OF   ACCIDENTS    PER  1,000    EMPLOYEES. 

The  accidents  per  1 ,000  men  employed  in  the  group  of  mines  men- 
tinned  above  were  as  follows: 


Number  of  accidents  per  1,000  employees. 


Nature  of  accident. 


Number  of 
accidents 
per  1,000 

employees. 


Nondisabling  (no  time  lost ) 

Minor  (time  lost,  1  to  35  days) 

Serious  (time  lost,  more  than  35  days). 
Fatal 

Total 


125 
225 
42 


CHARACTER    OF    ACCIDENTS    IN    ONE    DISTRICT    IN  1911. 

A  summary  of  a  group  of  416  accidents  in  one  mining  district  of 
the  Minnesota  region  in  1911,  classified  according  to  kinds  of  labor,  is 
as  follows : 

Summary  of  nature  of  416  accidents  in  one  mining  region  in  1911. 


Kind  of  accident. 

Class  of  labor. 

Minor 
body 
injury. 

Minor 
injury 
to  eye. 

Severe 
injury 
to  back. 

Severe 
bruise. 

Severe 
frac- 
ture. 

Loss  of 
finger. 

Poison-                    Mis- 

ing  by    Hernia,  cellane- 

gas.                       ous. 

Total. 

17                2 

1 
1 

6 
16 

6 
6 
4 
3 

1 
2 

2 

3 
4 
2 

2              2 

32 

36 
51 
50 

23 
2s 
5 
1(5 
11 
47 

2 

1 

1 

1 
2 
3 
3 
4 

59 

2 

1 

3 

66 

Underground 

5 

2 

1 

69 

36 

Drilling  and  blasting 

35 

3    

1 

10 

2 

2 

22 

Surface 

1    

12 

Miscellaneous 

9 

6 

1 

1 

2              1              75 

2S4 

26 

3 

50 

17 

G 

6               7             17             416 

VARIATIONS   BY   MONTHS    IN    NUMBER   OF   ACCIDENTS   IN   ONE   DISTRICT. 

For  the  same  416  accidents,  and  excluding  those  not  serious, 
figure  1  gives  relative  figures  by  months  of  the  variations  of  the 
working  force  and  the  number  of  serious  accidents,  based  on  the 
average  monthly  force  and  the  average  number  of  persons  seriously 
injured. 


ACCIDENT   STATISTICS    IX    LAKE    SCPEHIOR    REGION. 
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M   MIU.K    OF    ACCIDENTS    AT    DIFFERENT    HOI   US    OF    THE    DAY. 

Figure  2  shows  hours  a1  which  the  above  accidents  took  place,  and 
includes  "all  accidents,"  "no  time  lost.''  "  minor. "  and  "serious  and 
fatal." 

j;m.      Feb.     Mar.    ipr.    May.    June.    July.    Aug.    Sept.     Oct.    Nov.    Dec. 

160 
150 

1 10 
130 
L20  _ 

100    r. 

90  I 

80  r 

7(1 

60 

50 

40 

Accidents  = Employees  = 

Figube  1.— Variations  by  months  in  percentage  of  416  accidents  in  mines  during  1911. 

CAUSES    OF   THE    FATAL    ACCIDENTS    OF    ONE    COMPANY    FOR    20    YEARS. 

The  number  of  fatal  accidents  to  the  employees  of  one  of  the  oldest 

and  largest  iron  mining  companies  in  the  lake  region  during  a  period 
i>(  20  years  was  determined  from  the  company's  records.  The  causes 
of  the  accidents  are  tabulated  below: 

Cause  and  number  of  fatal  accidents  of  one  company  during  a  period  of  20  years. 

Cause  of  accident.  Number 

lolled. 

Inherent  and  nonpreventable  trade  risks 72 

Negligence  of  company: 

Failure  to  use  safety  devices  provided 1 

Failure  to  provide  safety  devices 6 

Foreman's  improper  act  or  method 8 

Failure  to  provide  proper  tools,  appliances,  or  working  places 1 

Negligence  of  workmen: 

Men  injured  by  their  own  acts — 

Failure  to  use  safety  devices  pr<  .vided 1 

Failure  to  use  proper  tools,  appliances,  or  working  places 3 

Violation  of  rules 14 

Improper  act  or  method 29 

Men  injured  by  the  acts  of  other  workmen — 

Failure  to  iise  safety  devices  provided 1 

Failure  to  use  proper  tools,  appliances,  or  W( >rking  places 1 

Violation  of  rules 3 

Improper  act  or  method 11 

151 

A  most  interesting  fact  brought  out  by  this  classification  is  that 
during  these  20  years,  in  a  greater  part  of  which  there  was  no  such 
care  exercised  to  prevent  accidents  as  now,  the  proportion  of  fatal 
accidents  caused  by  the  failure  of  the  company  to  provide  proper 
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safety  devices  was  only  a  little  more  than  l  per  cent,  excluding 
those  accidents  classed  as  ••trade  risks  incidental  and  nonprevent- 
able,"  whereas  the  proportion  of  fatalities  caused  by  the  negligence 
of  the  sufferers  themselves  was  36  per  cent.  These  percentages,  as 
stated,  arc  based  on  the  company's  records,  and  may  not  take  into 
consideration  changes  in  opinion  as  to  what  arc  proper  safety  devices 
and  what  is  negligence. 


effSct  of  safett  precautions  on   nttmbeb  of   accidents. 

Although  it  is  quite  probable  that   present   standards  would  de- 
mand a  Larger  number  of  safety  devices  than  in  the  past,  and  would 

require  the  company  to  exercise  more  care  than  formerly,  one  must 
still  conclude  that  the  installation  of  these  devices,  while  of  undoubted 
importance,  does  not  reduce  the  number  of  accidents  to  the  extent 
commonly  supposed.  There  are  other  elements  that  must  he  given 
the  most  careful  consideration.  Of  these,  the  chief  is  the  education  of 
the  workingmen  to  a  sense  of  interdependence  and  individual  respon- 
sibility 

At  a  group  of  Marquette  range  properties  that  includes  17  mines, 
•rai  explorations,  shops,  a  water-power  plant,  etc.,  the  accident 
statistics  for  the  years  1910,  1911,  and  1912  are  as  tabulated  below. 
During  the  second  half  of  1911  the  safety  system  was  in  full  opera- 
tion. The  statement  does  not  include  nonfatal  accidents  nor  any 
that  caused  disablements  of  less  than  five  days. 

Accident  statistics  for  i:  mines  during  two  years. 


Average  number  of  employees 

Number  of  accidents 

Rate  per  1 .  000  employees 


2,715 

2.4''^ 

2.  072 

261 

2 

• 

99 

■ 

90 

The  above  table  does  not  include  "office  employees,"  whose  aver- 
age number  was  96. 

Some  of  the  safety  devices  and  precautions  that  have  been  adopted 
by  iron-mining  companies  in  the  Lake  Superior  region  are  illus- 
trated in  figures  3,  4,  5,  6,  7,  8,  and  9. 

HOW  EXPLOSIVES  ARE  HANDLED  IN  THE  DIFFERENT  DISTRICTS. 

Methods  of  handling  mine  explosives  vary  somewhat  in  the  Lake 
Superior  iron-mining  region.  The  rules  suggested  by  the  Bureau 
of  Mines  a  have  been  adopted,  either  in  full  or  in  a  modified  form, 
by  many  of  the  companies.  Some  companies  print  a  list  of  "  don'ts."' 
Some  sell  explosives,  fuse,  etc.,  to  their  contract  miners  at  a  suffi- 

a  See  list  of  publications  appended,  particularly  Bulletin  17. 
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ciently  high  price  to  restrict  greatly  the  tendency  to  waste  explo- 
sives or  to  leave  them  carelessly  about  the  mine.  Some  companies 
store  underground  supplies  sufficient  for  a  day;  others  store  under- 
ground several  days'  supply,  but  none  stores  a  large  quantity  of 
explosives  underground.  Some  have  no  magazine  underground, 
but  compel  their  men  to  care  for  their  own  stock  of  explosives; 
others  have  well-built  and  carefully  protected  magazines.  On 
account  of  the  rapid  introduction  of  explosives  that  thaw  at  low 
temperatures  (low-freezing  dynamites)  and  of  their  general  use  in 
iron-ore  mines  a  thawing  kettles  are  no  longer  used  at  many  mines, 


Figuee  3.— Shaft  house  on  Marquette  range.  Note  concrete  platform  about  shaft  house;  gates 
guarding  cages,  which  are  themselves  closed;  and  bell  box  covering  bell  that  can  be  rung  by 
man  in  cage. 

and  the  systems  of  thawing  and  warming  explosives  have  been  ma- 
terially modified  within  the  past  year.  Some  companies  have 
introduced  hot-water  thawing  systems,  but  exhaust-steam  or  elec- 
trical heating  systems  are  most  commonly  used. 

Descriptions  follow  of  a  few  typical  methods  of  handling  explo- 
sives from  the  time  when  they  are  received  at  the  mine  until  they 
are  delivered   to   the   miner.     The  systems   described   are  selected 

a.  The  explosives  company  selling  the  greater  part  of  the  dynamite  used  in  this  region  has  increased  its 
sale  of  low-freezing  dynamite  to  some  85  per  cent  of  its  total  sales  for  these  iron  mines,  and  diminished 
its  proportionate  sales  of  gelatin  dynamite  to  about  3  per  cent. 


HOW   EXPLOSIVES  AKE   HANDLED. 
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from  those  seen  on  inspection  trips  in  various  iron-mining  districts 
of  the  Lake  Superior  region. 

At  a  group  of  mines  in  the  Marquette  distriet  the  powder  is  deliv- 
ered at  the  mines  once  or  twice  a  week  and  is  immediately  taken 
below  to  a  dry  and  well-equipped  thawing  house.  This  house  has 
two  rooms,  one  10  by  20  feet,  in  which  the  explosive  is  thawed  and 
kept,  the  other  8  by  10  feet  for  storing  fuse  and  detonators.  These 
rooms  are  separated  by  heavy  concrete  walls.  Each  has  walls,  roof, 
and  floor  of  concrete,  and  each  has  iron  doors  fitted  with  padlocks. 
Onlyone  man  is  permitted  to  handle  the  stored  explosives.     The  room 


Figure  4.— Double-deck  man-cage  at  a  mine  on  the  Vermillion  range.  Note  movable  platform 
for  upper  deck,  to  be  raised  for  handling  timber  in  cage;  note  also  locked  lever  for  lifting 
platform. 

for  powder  has  a  central  table  on  which  that  explosive  is  stored,  and 
pipes  for  exhaust  steam  surround  the  room,a  maintaining  a  tempera- 
ture of  about  65°  F.  Fuse  is  cut  in  the  lengths  required  and  is  fur- 
nished the  contract  miners  with  sticks  of  powder  and  detonators. 
No  explosives  whatever  are  permitted  to  be  left  about  the  mine. 

At  another  Marquette  district  mine  the  underground  magazine  is 
in  a  specially  excavated  rock  chamber,  is  perfectly  dry,  and  has 
double  iron  doors  fitted  with  padlocks.  Powder  is  taken  down 
every  other  day.     During  warm  weather  any  nitroexplosive  remains 

a  The  practice  of  putting  steam  pipes  in  magazines  is  not  approved  by  the  Bureau  of  Mines.     See 
Technical  Paper  18,  p.  26. 
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soft  in  this  room,  but  in  cold  weather  two  electric  thawers  are  installed. 
These  thawers  consist  of  wood  boxes  8  by  24  by  48  inches,  with 
shelves  arranged  above  some  exposed  lengths  of  german-silver  wire, 
just  above  which  is  a  sheet-iron  plate  covered  with  sand.a  The  tem- 
perature of  the  boxes  varies  from  80°  to  85°  F.  A  competent  man 
is  in  charge  at  all  times.  Fuse  is  kept  in  this  powder  house,  but  the 
men  have  their  detonators  (blasting  caps)  in  special  boxes  provided 
for  the  purpose  and  carry  them  in  and  out  of  the  mine  as  they  go 
to  or  return  from  work. 

At  a  prominent  group  of  mines  on  the  Menominee  range  explosives 
are  delivered   underground   each  day  and   are  kept  in  dry,   well- 


Figure  7. — Shield  for  charging  powder  in  bore  holes  at  open  pits.     The  shield  is  used  by  a  large  com- 
pany to  prevent  sparks  from  locomotives  or  steam  shovels  prematurely  lighting  the  powder. 

ventilated  thraw  houses  on  the  bottom  levels.  These  rooms  are 
warmed  by  low-pressure  steam  continually  passing  through  pipes.6 
About  100  feet  from  the  thaw  house  are  smaller  rooms  where  deto- 
nators and  fuses  are  stored,  and  these,  too,  are  warm  and  dry.  In 
these  rooms  fuse  is  cut  and  caps  are  crimped  on  as  desired.  Supplies 
are  in  charge  of  reliable  men  and  are  always  in  good  condition.  At 
another  Menominee  range  mine  is  an  underground  thawing  house 
with  a  capacity  for  about  500  pounds  of  dynamite.  In  this  room 
is  a  double  row  of  shelves  made  of  heavy  wire  netting,  which  permits 


"  The  use  of  electric  thawers  is  not  recommended  by  the  Bureau  of  Mines. 
pp.  24  ai.d  32. 
b  See  footnote,  p.  25. 


See  Technical  Paper  18, 
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the  circulation  of  warm  air.  Sawdusl  is  kepi  under  the  shelves  to 
absorb  any  moisture.  Heat  is  supplied  by  exhaust  steam  through  a 
radiator. 

In  one  small  Mesabi  range  mine  the  powder,  in  charge  of  one  man, 
is  kept  in  a  dry  rock  drift  underground,  in  quantity  sufficient  to  Last 
about  five  days.  The  drift  has  iron  doors  that  are  kept  Locked; 
supplies  are  issued  as  desired  and  arc  charged  to  the  men.  At  a 
Mesabi  range  group  of  mines  that  i-  managed  with  great  care  the 
operating  company  has  in  each  mine  a  dry  and  well-ventilated 
magazine  in  which  there  i-  mum  for  "company  explosives."     The 


Figure  S.— Air  blower  for  loading  gopher  holes  with  powder  in   order  that  there  may  be  no  trail  of 
powder  from  the  interior  chamber  to  the  entrance  of  the  hole. 

magazine  is  guarded  by  an  attendant.  It  has  a  double  row  of  pad- 
locked lockers,  one  of  which  is  assigned  to  each  contractor,  so  that 
each  may  have  his  own  explosives.  In  another  room  some  distance 
away  the  magazine  keeper  crimps  "caps"  on  different  lengths  of 
fuse,  according  to  the  recpairements  of  miners.  "Caps"  and  fuse  are 
sent  underground  every  other  day;  the  powder  is  sent  underground 
daily. 

At  an  important  group  of  Gogebic  range  mines  that  are  notable 
for  the  care  and  skill  with  which  the  system  of  ventilation  has  been 
developed,  the  men  are  charged  a  high  price  for  explosives  in  order 
to  prevent  waste.     The  price  paid  to  the  company  for  dynamite  is 
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from  $12.50  to  $20  per  box  of  50  pounds :  2  cents  per  fool  is  t  he  charge 
for  fuse  and  1  cent  each  for  detonators.  AlS  a  result,  no  explosive 
is  ever  Left  lying  about  the  mine.  Bach  contractor  lias  his  owe 
powder  box,  which  is  kept  in  a  safe  place  away  from  t  he  main  haulage 
drifts;  "blasting  caps"  and  fuse  arc  kepi  in  separate  boxes  near 
the  working  faces.  The  operating  company  does  nol  favor  central 
powder  houses  underground  and  issues  order-  that  explosives  and 
detonators  be  taken  below  daily  for  each  contract.  A  criticism  that 
might  be  offered  here  is  that  the  excessive  price  charged  for  fuse 
makes  men  use  too  short  lengths  to  their  own  danger.  Manifestly, 
no  obstacle  should  be  put  in  the  way  of  using  proper  lengths  of  fuse 
for  blasting. 

One  company  that  operates  a  number  of  mines  proposes  to  equip 
all  its  underground  thawing  houses  with  thermostats  that  will 
automatically  shut  off  heat  when  the  temperature  of  the  rooms 
reaches  80°  F.  This  arrangement,  however,  is  an  experiment  that 
has  not  yet  passed  the  questionable  stage.  Experiments  by  the 
Bureau  of  Mines  do  not  indicate  that  thermostats  render  electric 
heaters  enough  safer  to  make  them  preferable  to  steam  or  hot  water. 

Regarding  the  handling  of  explosives  in  the  Lake  Superior  iron 
mines,  then,  a  general  statement  would  be  that  no  one  is  permitted 
to  handle  explosives  unless  he  has  previously  been  instructed  in  their 
use  and  warned  of  the  danger  of  carelessness. 

To  insure  safety  in  the  loading  of  gopher  holes  in  open-pit  mining, 

one  of  the  largest  of  the  iron-mining  companies  has  devised   and 

employs  an  air  blower.     By  the  use  of  this  device  no  trail  of  powder 

from  the  interior  of  the  chamber  to  the  entrance  of  the  hole  is  left  to 

be  ignited  by  sparks  from  the  boilers  of  steam  shovels  or  from  other 

sources.     In  the  past  such  powder  trails  have  occasioned  premature 

explosions  that  injured  men.     The  device  is  illustrated  in  figure  8, 

page  29. 

MINE- SAFETY  RULES. 

The  following  is  a  collection  of  roughly  classified  rules  selected  and 
condensed  from  various  sets  of  regulations  used  by  iron-ore  mining 
companies  about  Lake  Superior  for  the  guidance  of  their  employee-. 
It  is  presented  here  for  the  benefit  of  any  operators  of  iron  or  other 
mines  who  may  wish  to  formulate  regulations  for  their  own  use.  It 
was  found  to  be  impossible  to  standardize  the  various  set-  of  safety 
rules  in  use  at  Lake  Superior  iron  mines. 

RULES    RELATIVE    TO    UNDERGROUND    MIXING. 

TIMBERING. 

Timber  must  not  be  hoisted  or  lowered  through  a  shaft,  compart- 
ment, or  raise  that  contains  a  ladder. 

In  drifts  and  openings  timbering  shall  follow  as  close  to  the  breast 
as  is  practicable ;  in  soft  ground  sets  must  be  placed  as  soon  as  there 
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is  room,  and  the  roof  must  be  secured  by  poles  resting  on  the  cap  and 
set  into  holes  at  the  top  of  the  breast,  these  poles  to  remain  as  lagging; 
loose  dirt  on  back  and  sides  must  l>e  carefully  trimmed. 

When  timbering  is  being  done  on  a  stope  or  a  raise  special  care 
must  be  given  to  platforms  and  staging;  stage  poles  shall  be  put  about 
2^  feet  apart  when  raising. 

No  spikes  or  nails  shall  project  from  timbers  or  boards  placed  where 
the  nails  may  be  stepped  on  or  may  tear  flesh. 

TRAMMING. 

When  power  is  used  for  tramming,  no  persons  other  than  motor- 
men  and  brakemen  shall  be  allowed  to  ride  on  underground  tramcars.a 

Underground  locomotives  shall  carry  red  lights  and  shall  be 
equipped  with  automatic  gongs  to  ring  when  trains  are  in  motion. 

Underground  trolley  wires  shall  be  guarded  at  chutes,  drifts,  and 
shaft  openings  and  may  be  protected,  where  considered  advisable,  by 
inverted  troughs  made  of  boards.  When  several  motors  tram  to  the 
same  shaft  a  block  system  of  red  and  green  lights  shall  be  provided 
to  inform  each  motorman  whether  his  track  is  clear.  Drifts  and  cross- 
cuts must  not  be  obstructed  for  a  longer  time  than  is  absolutely  nec- 
essary. 

SHAFTS,  SKIPS,  CAGES,  AND  ROPES 

All  shafts  shall  be  inspected  at  least  once  a  week;  all  ore  and  dirt 
shall  be  removed  from  sets  and  dividers,  and  lagging,  timbers,  and 
guides  shall  be  examined  for  defects. 

Automatic  gates  shall  be  placed  at  the  collars  of  all  shafts  and  at  all 
underground  shaft  openings  and  the  edges  shall  be  so  protected  that 
dirt  or  ore  may  not  fall;  in  permanent  ladder  ways  in  shafts,  collars 
shall  not  be  more  than  —  feet  apart  (this  distance  is  generally  speci- 
fied as  20  feet  or  more)  and  the  top  collar  must  be  so  protected,  either 
by  toe  boards  or  by  self-closing  doors,  that  nothing  can  be  kicked  or 
pushed  into  it. 

There  shall  be  no  accumulation  of  dirt  or  ore  on  collars  or  landings. 
Ladder  rungs  must  be  of  iron  and  ladders  shall  be  maintained  in  good 
condition ;  ladders  must  extend  at  least  4  feet  above  landings  and  shall 
be  tightly  separated  from  skip  road,  and,  if  in  a  timber  shaft,  shall  be 
tightly  boarded  from  the  timber  way. 

Riding  on  skips  must  not  be  permitted  except  in  emergency,  or  for 
the  purpose  of  examination  of  shaft,  in  which  case  the  engineer  must 
be  notified. 

Man  cages  must  be  equipped  with  some  approved  safety-catch  that 
will  operate  in  case  of  rope  breaking;  such  devices  must  be  examined 
at  frequent  regular  intervals,  and  must  be  tested  periodically;  rec- 
ords of  such  tests  must  be  kept. 

a  The  Bureau  of  Mines  does  not  favor  the  transportation  of  powder  in  trips  hauled  by  electric  trolley. 
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Man  cages  shall  be  inclosed  and  roofed  and  no  tools  or  timber  shall 
be  carried  when  men  are  being:  handled  therein.  When  men  are  be- 
ing raised  or  lowered  in  the  cap'  two  operators  shall  be  at  the  hoisting 
engine,  and  the  cage  must  come  to  a  stop  before  men  get  on  or  off; 
hoisting  ropes  must  be  inspected  at  certain  regular  intervals,  and 
records  must  be  kept  of  such  inspections. 

MISCELLANEOUS. 

Abandoned  drifts  must  be  hoarded  up  if  had  air  or  gases  are  liable 
to  accumulate  therein. 

Lighted  candles  must  not  be  placed  on  timbers,  nor  must  limbers 
be  used  as  candlesticks;  candles  must  not  be  stored  near  any  material 
that  can  burn. 

Chutes  and  raises  must  be  so  protected  that  no  one  can  step  into 
them. 

Wherever  possible  electric  wiring  must  be  guarded. 

All  abandoned  shafts  or  pits  must  be  blasted  in  or  covered  securely. 

A  shift  boss  shall  see  that  all  other  men  have  preceded  him  above 
ground  at  the  close  of  shifts. 

On  haulage  roads  there  shall  be  places  of  refuge  not  more  than  — 
feet  apart  (this  distance  is  generally  specified  as  100  yards,  more  or 
less). 

RULES    RELATIVE   TO    EXPLOSIVES    AND    BLASTINGS. 

A  misfired  hole  shall  be  reported  to  bosses,  wdio  shall  look  after  it 
personally,  and  if  a  hole  in  open-pit  work  misfires,  additional  holes 
shall  be  drilled  and  blasted  near  by  until  the  missed  hole  has  itself 
been  shot. 

Xo  person  shall  blast  a  hole  alone ;  he  must  have  some  one  near  him, 
and  not  more  than  five  fuses  shall  be  ignited  by  one  person  at  one 
time. 

Xot  more  than  —  days'  supply  of  powder  shall  be  kept  underground 
(the  quantity  specified  varies  from  no  supply  at  all  to  a  five  davs'  sup- 

ply)- 

When  blasting  is  being  done  at  any  point,  men  must  be  stationed 
at  all  openings  leading  to  that  point  to  give  warning;  in  holing  through 
there  shall  also  be  a  man  opposite  the  face.  Powder  and  caps  shall 
not  be  carried  together  to  a  face  except  for  immediate  use. 

Approved  signs  shall  be  placed  on  buildings  in  which  explosives  are 
stored. 

In  charging  open-pit  black-powder  holes  there  shall  be  a  shield  over 
the  powder  to  ward  off  danger  from  sparks.  Gopher  holes,  the  use  of 
which  is  to  be  discouraged,  must  be  loaded  by  some  device  that  will 
place  the  charge  in  the  immediate  spot  where  it  is  wanted.  There 
shall  be  well-understood  warning  signals  for  open-air  blasting;  such 
blasting  shall  not  take  place  when  men  are  in  positions  of  danger ;  all 
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men  in  the  danger  zone  shall  take  refuge  in  shelter  houses  provided 
for  the  purpose,  and  the  man  operating  the  battery  or  firing  machine 
shall  see  that  all  others  in  the  danger  zone  are  under  shelter  before  he 
goes  within  and  fires  the  blast. 

FIRE    PROTECTION. 

At  all  mines  men  shall  be  appointed  by  the  superintendent,  who 
shall  have  charge  of  all  fire-fighting  apparatus  in  case  of  fire.  Special 
rules  for  the  use  of  such  apparatus  shall  be  posted.  Men  shall  be  .in- 
structed in  the  use  of  fire  helmets  and  rescue  apparatus. 

RULES    RELATIVE    TO    SURFACE    MINING. 
LOCOMOTIVES,  SHOVELS,  CARS,  AND   TRACKS. 

Steam-shovel  and  locomotive  engineers  must  make  daily  inspection 
of  machines,  reporting  any  defects.  Running  boards,  steps,  hand- 
holes,  etc.,  must  be  kept  in  repair  and  free  from  any  accumulation 
of  ice,  snow,  dirt,  or  other  material. 

Engineers  must  give  warning  signals  before  moving  locomotives 
and  must  cut  off  from  trains  when  men  are  working  beneath  them. 

No  man  shall  be  permitted  to  pass  beneath  the  dipper  of  a  steam 
shovel,  nor  shall  shovels  be  moved  without  sufficient  warning. 

No  person  whose  duty  does  not  require  it  shall  be  permitted  on 
shovels  or  to  ride  on  locomotives  or  stripping  cars.  Pitmen  shall  be 
permitted  to  remain  on  bank  side  of  working  shovel  only  when  neces- 
sary, and  banks  must  be  kept  trimmed  of  loose  materials. 

AH  frogs,  switches,  guardrails,  etc.,  must  be  blocked ;  switches  lead- 
ing to  repair  tracks  must  be  blocked  for  mam  line. 

Warning  signals  must  be  placed  where  men  work  on,  cross,  or 
come  onto  tracks. 

Rolling  stock  set  out  on  grade  tracks  must  be  chained,  and  derailing 
switches  must  be  provided. 

Materials  shall  not  be  piled  within  6  feet  of  standard-gage  tracks. 
Where  tracks  pass  close  to  buildings  and  at  the  ends  of  steps  and  foot- 
paths leading  to  tracks  there  shall  be  permanent  guardrails. 

Workmen  must  be  careful  to  keep  out  from  under  loads  suspended 
from  shovel  booms  or  cranes. 

TEST   PITS    AND    GOPHER    HOLES. 

All  test  pits  shall  be  filled  as  soon  as  they  are  no  longer  needed;  all 
others  that  are  completed  shall  be  protected  by  covering.  Each  open 
and  active  pit  shall  be  guarded  by  a  rail  when  workmen  are  absent 
therefrom. 

Gopher  holes  must  be  as  small  as  possible,  and  all  tamping  must  be 
by  wooden  tools.  Tamping  by  strokes  is  forbidden,  only  steady  pres- 
sure being  permitted. 
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Where  roads  or  footpaths  approach  the  edges  of  pits  they  shall  be 
protected.  No  intoxicants  shall  be  permit  ted  underground,  nor  shall 
auv  men  under  the  influence  of  intoxicants  be  allowed  about  the  prop- 
erties. Visitors  shall  be  attended  by  some  properly  delegated  indi- 
vidual. No  women  or  young  persons  shall  be  allowed  to  ,Lr<>  under- 
ground under  any  circumstances.  Employees  are  forbidden  to  take 
short  cuts  over  dangerous  places.  Employees  must  give  warning 
when  about  to  drop  material  that  might  injure  anyone  below. 

RULES    RELATIVE    TO    MACHINERY,   ETC. 

All  overhead  platforms,  walks,  or  trestles  shall  be  provided  with  toe 
boards,  handrails,  and  guardrails  (fig.  5,  p.  26).  Stairways  shall  be 
substantial,  provided  with  handrails,  frequently  inspected,  and  main- 
tained in  repair  (fig.  6,  p.  27). 

Tools  must  be  kept  in  repair;  no  mushroomed  heads  are  allowed. 

There  shall  be  no  loose  or  broken  boards  overhead  in  structures  or 
under  foot  in  walks. 

Insurance-company  specifications  shall  govern  as  to  boiler  regula- 
tions. 

Interstate  Commerce  Commission  regulations  are  to  govern  as  to 
standard  safety  appliances  on  locomotives,  etc. 

Standard  specifications  applicable  to  the  individual  electrical 
power  equipment  and  voltage  are  to  govern  as  to  care  of  wiring, 
switches,  etc. 

Xo  man  can  be  permitted  in  any  position  of  responsibility  about 
machinery  who  does  not  speak  and  read  the  English  language  readily. 

Men  shall  not  be  hoisted  or  lowered  in  mines  at  greater  speed  than 
1,000  feet  per  minute. 

So  far  as  shop  safety  appliances  are  concerned,  the  rules  laid  down 
generally  include  the  covering  and  guarding  of  all  dangerous  parts  of 
machinery.  Such  parts  include:  All  gears,  rolls,  drums,  or  slides  on 
a  machine:  all  spaces  between  the  fixed  and  the  moving  parts  of  any 
machine,  or  between  it  and  other  structures,  that  leave  insufficient 
working  clearance  for  any  person  employed  thereabout;  all  pulleys, 
clutches,  belts,  bands,  driving  chains,  extending  shafts,  flywheels,  start- 
ing balance  wheels,  shafting,  spindles,  couplings  or  projections,  and 
other  moving  parts  of  machines;  all  counterweights,  balance  gears,  and 
other  suspensions;  all  elements  on  every  machine  that  come  in  direct 
contact  with  the  work  and  that  cut,  shear,  or  otherwise  operate  upon 
the  woik;  all  switchboards,  and  all  piping  carrying  live  steam  or  hot 
water. 
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CONCLUSION. 


In  the  pursuit  of  reform  in  conditions  at  mines,  as  elsewhere, 
there  is  the  clanger  of  going  too  far.  The  extremist  for  profit  will 
view  mine-safety  expenditures  with  an  eye  to  immediate  costs  of 
installation  and  operation,  whereas  the  idealist  will  urge  such  a  refine- 
ment of  methods,  such  a  thorough  protection,  and  so  wide-reaching  a 
paternalism  as  will  be  unjust  and  as  will  instill  too  great  confidence 
in  the  mind  of  the  operative,  and  therefore  produce  carelessness.  It 
is  unnecessary  to  argue  that  there  are  inherent  and  unavoidable  risks 
in  industry.  The  fact  is  recognized  by  all  except  a  very  few  unrea- 
soning enthusiasts.  Any  system  of  safeguarding  employees  that  mini- 
mizes their  sense  of  personal  responsibility  tends  to  increase  casualties. 
Many  employers  hold  that  safety  piecautions  may  be  carried  so  far 
that  this  sense  of  personal  obligation  will  not  only  be  diminished,  but 
that  it  will  be  entirely  destroyed.  The  responsibility  for  preventable 
accidents  lies,  not  with  the  employer  alone,  but  with  the  employee  as 
well.  Both  usually  suffer  through  careless  acts.  No  sentimental 
considerations,  no  effort  to  take  a  position  where  there  can  be  no  criti- 
cism of  his  zeal  for  safety,  should  cause  one  to  forget  that  both  parties 
are  accountable  and  that  they  have  duties  equally  important  and 
urgent.  Many  employers  of  mine  labor  in  the  Lake  Superior  region 
have  taken  every  reasonable  precaution  to  safeguard  mines  and 
machinery,  and  their  study  has  been  extensive  along  the  line  of  the 
improvement  of  safety  devices  and  the  formulation  of  safety  rules, 
in  the  light  of  actual  daily  practice.  Sentimentality  must  not  obscure 
the  fact  that  carelessness,  recklessness,  and  a  disregard  for  orders  put 
the  workman  in  the  class  of  the  employer  who  makes  no  provision  for 
safety  but  carries  forward  his  operations  with  no  attention  to  the 
obligations  due  his  fellow  men.  Not  only  does  the  careless  laborer 
imperil  himself,  but  he  endangers  his  fellows  as  well,  and  he  may  fre- 
quently nullify  every  appliance,  device,  and  rule,  upon  which  his 
employer  may  have  expended  great  sums  of  money,  much  time,  and 
anxious  thought.  Strict  discipline  is  one  of  the  requirements  of  the 
situation,  for  only  by  obedience  and  cooperation  can  the  utmost  good 
be  obtained  from  expenditures  for  safety. 
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PUBLICATIONS  ON   MINE  ACCIDENTS  AND  METHODS   OF  MINING. 

The  following  Bureau  of  Mines  publications  may  be  obtained  free 
by  applying  to  the  Director,  Bureau  of  Mines,  Washington,  D.  ('.: 

Bulletin  10.  The  use  of  permissible  explosives,  by  .1.  .i.  Etutledge  and  Clarence 
Hall.     L912.     34  pp.,  5  pis.,  1  figs. 

Bulletin  L5.  Investigations  of  explosives  used  in  coal  mines,  by  Clarence  Mall, 
W.  0.  Snelling,  and  S.  P.  Howell,  with  a  chapter  on  the  natural  gae  used  al  Pi 
burgh,  by  G.  A.  Burrell,  and  an  introduction  by  C.  E.  Munroe.     1911.     L97  pp.,  7  pis., 
5  figs. 

Bulletin  17.  A  primer  on  explosives  for  coal  miners,  by  C.  E.  Munroe  and  Clarence 
Hall.  61  pp.,  10  pis.,  12  figs.  Reprint  of  United  Statee  Geological  Survey  Bulletin 
423. 

Bulletin  20.  The  explosibility  of  coal  dust,  by  G.  S.  Rice,  with  chapters  by  .1.  C. 
W.  Frazer,  Axel  Larsen,  Frank  Haas,  and  Carl  Scholz.  204  pp.,  II  pis.,  28  figs. 
Reprint  of  United  States  Geological  Survey  Bulletin  425. 

Bulletin  44.  First  national  mine-safety  demonstration,  Pittsburgh,  Pa.,  October 
30  and  31,  1911,  by  H.  M.  Wilson  and  A.  11.  Fay,  with  a  chapter  on  the  explosion  at 
the  experimental  mine,  by  G.  S.  Rice.     1912.     75  pp.,  7  pis.,  4  fig 

Bulletin  45.  Sand  available  for  filling  mine  workings  in  the  Northern  Anthracite 
Coal  Basin  of  Pennsylvania,  by  X.  H.  Darton.     1913.     33  pp.,  8  pis.,  5  figs. 

Bulletin  46.  An  investigation  of  explosion-proof  mine  motors,  by  II.  II.  (laik. 
1912.    44  pp.,  6  pis.,  14  figs. 

Bulletin  48.  The  selection  of  explosives  used  in  engineering  and  mining  operations, 
by  Clarence  Hall  and  S.  P.  Howell.     1912.     50  pp.,  3  pis.,  7  figs. 

Bulletin  52.  Ignition  of  mine  gases  by  the  filaments  of  incandescent  electric 
lamps,  by  H.  H.  Clark  and  L.  C.  Ilsley.     1913.     31  pp.,  6  pis.,  2  figs. 

Bulletin  53.  Mining  and  treatment  of  feldspar  and  kaolin  in  the  southern 
Appalachian  region,  by  A.  S.  Watts.     1913.     170  pp.,  15  pis..  12  fio-s. 

Bulletin  56.  First  series  of  coal-dust  tests  in  the  experimental  mine  near  Bruce- 
ton,  Pa.,  by  G.  S.  Rice,  L.  M.  Jones,  J.  K.  Clement,  and  W.  L.  Egy.  1913.  115  pp., 
12  pis.,  28  figs. 
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